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(54) WATER-BASE BALLPOINT INK 



(57) An action of the preventing drying at a pen tip 
without using water-solut)le organic solvents such as 
glycols, glycerin and glycol ethers which have so far 
been used for a water based ink for a baW point pen is 
allotted to at least one selected from the group consist- 
ing of a reducing sugar comprising maltltol as a princi* 
pal component, a reducing sugar comprising sorbitol as 
a principal component, reducing dextrin, reducing mal- 
todextrin, a -cyclodextrin, p -cyclodextrin and maltosyl- 
cyclodextrln. and the actions of inhibiting feathering of 
the drawn lines, improving discharge stability of the Ink 
and maintaining the lubricity are allotted to at least one 
selected from the group consisting of an alkytene oxide 
adduct of potyglycerin. an alkyiene oxide adduct of glyc- 
erin and an alkyiene oxide adduct of trimethylotpropane. 
Further, a viscosity-controlling agent is added thereto to 
thereby prepare a water based ink for a ball point pen 
which has feathering resistance, good writing feeling 
and high discharge stability and which is excellent in 
drying prevention effect at a pen tip. 
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Description 

Technical Field 

5 [0001] The present invention relates to a water based \ny for a ball point pen. 
Background Art 

[00021 Water based inks have so far had the problem that if moisture thereof is evaporated, for example, dissolved 
?o substances and dispersed corrponents contained in the inks are concentrated, deposited, dried and solidified to bring 
about clogging at the tips of the writing instruments and to increase a viscosity of the inks, thereby causing troubles in 
writing. 

[0003] In this connection, it is proposed to add to a water based ink for a ball point pen. scarcely volatile dye-solu- 
bilizing agents or dye-dissolving aids such as urea, thiourea, polyhydric alcohols or derivatives thereof, tetrahydrofurfu- 
rs ryl alcohol, 4-methoxy-4-methylpentane-2-one. ethylene oxide adducls of p-toluenesulfonamide and 
thiodiethanolalkynolamine. 

[0004] However, these urea, thiourea and polyhydric alcohols have not been able to provide satisfactory water 
based inks because of the reasons that they have an insufficient drying prevention effect or they have toxicity and are 
unsuitable for additives and that they allow a viscosity of the ink to grow large to bring about inferior follow-up of the ink. 

20 [0C05] Proposed in Japanese Patent Application NO. 9-181391 by the present applicant was a pseudoplastic water 
based ink for a ball point pen conprising a colorant, water, a water-soluble organic solvent and a viscosity-controlling 
agent and reducing dextrin or reducing maltodexirln. These Inks using a water-soluble organic solvent such as glycols, 
glycerin and glycol ethers are increased in feathering of the drawn lines. Further, they do not provide sufficient lubricity 
so that a ball point pen using them is increased in frictional resistance between the ball and the ball housing to abrade 

25 the ball housing and therefore has the defect that the writing property is notably reduced, such that the ball sinks and 
the ink Is discharged unevenly. 

[0C06] Further, proposed In Japanese Patent Application Laid-Open No 8-12916 is an ink comprising titanium 
oxide, a thickening water-soluble resin, a binder, a sugar alcohol and water, wherein a viscosity value is 6.000 to 50,000 
mPa • s, and a viscosity index obtained according to a difference in a revolution of a viscometer is 2 or more. However. 
30 even an ink having such a high viscosity Index does not solve the problems of a follow-up property in quick writing and 
splitting of the drawn lines. Further. It contains only a white pigment as a colorant and has the problem that a marking 
ability is Inferior. 

[0C07J Further, it is proposed in Japanese Patent Application Laid-Open No 5-186730 to add an alkyiene oxide 
adduct of polyglycerin in order to improve feathering. However, though the adding of the alkyiene oxide adduct of poly- 

35 glycerin improves the feathering resistance and the writing feeling, the drying prevention effect at a pen tip is not pro- 
vided. Accordingly, there remains unsolved the problem that when the pen is left standing with the cap off, moisture is 
vaporized from the pen tip and the pen tip is dried, so that the writing property is reduced. 
[0008] An object of the present invention is to solve the problems described above, that is. to provide a water based 
ink for a ball point pen which is good in feathering resistance and writing feeling and has high discharge stability of the 

AO Ink and which is excellent in a drying prevention effect at a pen tip. 

Disclosure of the Invention 

[0009] Intensive researches continued by the present inventors in order to solve the problems described above 
45 have resulted in finding that the part of the preventing of drying at a pen tip which has so far been an action exerted by 
water-soluble organic solvents is allotted to at least one selected from the group consisting of a reducing sugar com- 
prising maltitol as a principal component, a reducing sugar comprising sorbitol as a principal component, recfcjcing dex- 
trin, reducing maltodextrin, a -cyclodexlrin. p -cydodextrin and maltosylcyclodextrin without using water-soluble organic 
solvents such as glycols, glycerin and glycol ethers which have so far been used for a water based ink for a ball point 
50 peri, and the parts of actions to inhibit feathering of the drawn lines, to improve a discharge stability of the ink and to 
maintain the lubricity are allotted to at least one selected from the group consisting of an alkyiene oxide adduct of pol- 
yglycerin. an alkyiene oxide adduct of glycerin and an alkyiene oxide adduct of trimethylolpropane. whereby the respec- 
tive effects are improved more markedly than ever, and a synergistic effect of raising the stability with the passage of 
time is produced. 

55 

Best Mode for Carrying Out the invention 

[0010] A reducing sugar comprising maltitol as a principal component, a reducing sugar comprising sorbitol as a 
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principal component, reducing dextrin, reducing maltodextrin, a -cyclodextrin, p -cyctodextrin and maltosylcyclodextrin 
which are used in the present invention are sugars which are generally used as edible sweetenings and which are non- 
toxic and safe and have the characteristics that they have high solubility in water and very excellent water retention. 
[0011] Further, a water based ink for a writing instrument containing these compositions is safe and not varied in a 
5 viscosity and a pH with the passage of time and makes it possible to improve the writing feeling and the drying resist- 
ance. Further, they do not exert an adverse effect on ink composition materials generally used and do not change a. 
hydrogen ion concentration in the ink, so that they do not exert an adverse effect as well on anionic and cationic mate- 
rials and therefore have the advantage that a colorant can be optionally selected from all water based dyes and organic 
or inorganic pigments. 

10 [001 2] With respect to a content of a reducing sugar comprising maltitol as a principal component, a reducing sugar 
comprising sorbitol as a principal component reducing dextrin, reducing mattodectrin, a •cyctodextrin, p -cyclodextrin 
and maltosylcyclodextrin in the ink in the present invention, at least one of them is added in an amount of 0.5 to 20 % 
by weight based on the total amount of the ink. If the content is smaller than 0.5 % by weight, the effect of the drying 
resistance is reduced, and if it is more than 20 % by weight, the spinnability is intensified to reduce the writing feeling. 

;5 [001 3] On the other hand, at least one seleaed from the group consisting of an alkylene oxide adduct of polyglyc- 
erin, an alkylene oxide adduct of glycerin and an alkylene oxide adduct of trimethyloipropane. and a mixture thereof 
have a purpose to elevate the feathering resistance and the lubricity and to inrprove the discharge stability of the ink. 
and the combination of blending with the reducing sugar and the reducing dextrin descrft)ed above produces a syner- 
gistic effect of raising the drying resistance at a pen tip (hereinafter referred to as a non-drying property) and the stability 

20 with the passage of time. A content thereof is 0.5 to 40 % by weight, more preferably 5 to 20 % by weight based on the 
whole composition. 

[0014] There can be used as the colorant all dyes which are soluble or dispersed in water, and all pigments such 
as titanium oxide, publicly known inorganic and organic pigments, pseudo-pigments obtained by coloring resin emul- 
sions with dyes, and white plastic pigments. 
25 [0015] Specific examples thereof include acid dyes such as Eosine. Phloxine, Water Yellow #6-C. acid red, Water 
Blue #105, Brilliant Blue FCF and Nigrosine NB. direct dyes such as Direct Black 154. Direct Sky Blue 5B and Violet 
BB. and basic dyes such as Rhodamine and Methyl Violet. 
[001 6] Inorganic pigments include, for example. cari3on black and metal powders. 

[0017] Organic pigments include, for example, azo lake, Insoluble azo pigments, chelate azo pigments, phthalocy- 
30 anine pigments, perylene and perinone pigments, anthraquinone pigments, quinacridone pigments, dye lakes, nitro pig- 
ments and nitroso pigments. 

[0018] To be specific, included are inorganic pigments such as carbon black, titanium black, zinc oxide, red iron 
oxide, chromium oxide, black iron oxide, cobalt blue, yellow iron oxide, viridian, zinc sulf kle. Irthopone. cadmium yellow, 
vermilion, cadmium red. chrome yellow, molytxJate orange, zinc chromate, strontium chromate. white carbon, day, talc, 
35 ultramarine, precipitated barium sulfate, baryte powder, calcium carbonate, white lead, Prussian blue, manganese vio- 
let, aluminum powder and bronze powder; 

C. I. Pigment Blue 1, C. I. Pigment Blue 15, C. I. Pigment Blue 17, C. I. Pigment Blue 27. C. I. Pigment Red 5. C. I. Pig- 
ment Red 22, C. I. Pigment Red 38, C. I. Pigment Red 48. C. I. Pigment Red 49. C. I. Pigment Red 53, C. I. Pigment 
Red 57, C. I. Pigment Red 81. C. I. Pigment Red 104, C. I. Pigment Red 146, C. 1. Pigment Red 245, G. 1. Pigment Yel- 

40 low 1. C. I. Pigment Yellow 3, C. I. Pigment Yellow 12, C. I. Pigment Yellow 13, C. I. Pigment Yellow 14, C. L Pigment 
Yellow 17. C. I. Pigment Yellow 34. C. I. Pigment Yellow 55, C. I. Pigment Yellow 74, C. 1. Pigment Yellow 83, C. I. Pig- 
ment Yellow 95. C. I. Pigment Yellow 166, C. I. Pigment Yellow 167, C. I. Pigment Orange 5, C. I. Pigment Orange 13, 
C. I. Pigment Orange 16, C. I. Pigment Violet 1 , C. I. Pigment Violet 3, C. I. Pigment Violet 19, C. I. Pigment Violet 23. 
C. I. Pigment Violet 50, and C. I. Pigment Green 7. 

45 [001 9] The use amount of the colorant is preferably 0. 1 to 30 % by weight based on the total amount of the ink. 
[0020] Acryl base synthetic polymers, natural gums, cellulose and polysaccharides can be used as the viscosity- 
controlling agent. 

[0021 ] Included are products on the market such as, ibr example, 

so "Junron PW-1 1 1" manufactured by Nippon Pure Chemicals Ind. Co., Ltd., 
"Hiviswako 104" manufactured by Wako Pure Chemical Industries. Ltd., 

"KEL2AN". "KELZAN AR". KIA96", KIA1 12", "RHEOZAN" AND "K7C233'' manufactured by Sansho Co.. Ltd.. 
"JUGAR HP-8". "JUGAR HP-60". ••RHODOPOL23" and "RHODOPOL50MC" manufactured by Rhone Poulenc 
Japan. Ltd.. and 

55 "Echo Gum GH" manufactured by Dalnippon Pharmaceutical Co., Ltd 

The content thereof is suitably increased or decreased depending on the viscosity of the ink. 

[0022] tf the ink composition of the present invention has a viscosity of 4,000 mPa • s or more at a low shearing rate, 
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the discharge amount of the ink in writing is reduced, and therefore such a viscosity is not preferred. 

^^''B:^ is effective that the viscosity at a shearing rate of 3.84 s"' fails in a range of 200 to 4.000 
mPa • s. preferably 300 to 3,000 mPa • s and more preferably 600 to 2.500 mPa • s. 

^^^l ■ *® shearing rate which can be applied to a conventional rotary type viscometer is 1 .92 to 3.84 

^lue '^^^ "^"tto". a measured value at 3.84 s'^ shall be employed considering a stability of the measured 

[0025] In addition thereto, there can suitably be selected and used, if necessary. 
O dispersants (water-soluble polymers, etc.) for pigments. 

O PH adjusting agents such as ammonia, urea, monoethanolamine. diethanolamine, triethanolamine. alkali metal 
salts caibonic acid and phosphoric acid such as sodium tripolyphosphate and sodium carbonate, and hydroxides 
of alkali metals such as sodium hydroxide; 

O presen/atives or fungteWes such as phenol, sodium omadine, sodium pentachlorophenol, 1.2 -benzisolhiazo- 
line-3-one. 2.3.5.6-tetrachloro-4-(methylsulfonyl)pyridine. alkali metal salts of benzoic acid, sorbic acid and dehy- 
droacelic aod such as sodium benzoate. and benzimidazole base compounds; 

O rust preventives such as benzotriazote. dicydohexylammonium retrite. diisopropylammonium nitrite and toiyltri- 
azole; 

O derivatives of polyoxyethylene. polyoxypropylene or polyoxyethylenepolyoxypropylene such as polyoxyethylene 
lauryi ether, sorbrtan derivatives such as sorbitan monooleate, and surfactants having f luorinated alkyi groups such 
as perfluoroalkylphosphoric acid esters: and 

O lubricants, wetting agents and defban^ng agents such as polyether-modified silicones Including polyethylene 
glycol adducts of dimethylpolysitaxane. 

Exanples 

[0026] Theipresent.invention«shall«more spedfically'be e^^^ below vwth rifrrfefige fe'ScimblM BBt the pf^serif 
invention shalf by no means be restricted by these examples. 

[00271 Blending proportions in the examples and the comparative examples and the evaluation results of inks pro- 
duced based on the formations are shown in Table 1 and Table 2. Water based inks tor a ball point pen shown in the 
respective examples and comparative examples were obtained by stirring the respective compositions and then filtering 



(1) Blending feature of Example 1 
5 [0028] 



Black ink 

• Maltitol 

• Propylene oxide 4 moles adduct of diglycerin 
(2) Blending feature of Example 2 

[0029] 



• Blue ink 
Reducing dextrin 

• Ethylene oxkie 4 moles adduct of diglycerin 

(3} Blending feature of Example 3 
[0030] 

Black ink 

• Sorbitol 

i5 • Propylene oxide 13 moles adduct of diglycerin 
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(4) Blending feature of Example 4 
[0031] 

5 • Blue Ink 

• Maltosylcyclodextrln 

• Ethylene oxide 1 3 moles adduct of diglycerin 

• Propylene oxide 1 0 moles adduct of triglycerin 

10 (5) Blending feature of Example 5 
[0032] 

• Blue ink 

75 • Trtanium oxide 
Reducing dextrin 

Propylene oxide 4 moles adduct of diglycerin 

• Ethylene oxide 1 3 mol es adduct of diglycerin 

• Viscosity-controlling agent (xanthan gum) 0.3 % by weight 

20 

(6) Blending feature of Comparative Example 1 

[0033] Glycerin was blended in place of maltitol and the propylene oxide 4 moles adduct of diglycerin in Example 1 . 

25 • Black Ink 

• Glycerin 

(7) Blending feature of Comparative Example 2 

30 [0034] Reducing dextrin In Example 2 was removed. 

• Blue ink 

• Propylene oxkJe 4 moles adduct of diglycerin 
35 (8) Blending feature of Comparative Example 3 

[0035] Glycerin was blended In place of the propylene oxide 4 moles adduct of diglycerin in Example 1 . 

• Black ink 
40 • Maltitol 

• Glycerin 

(9) Blending feature of Conparatlve Example 4 
45 [0036] Maltosylcydodextrin of Example 4 was removed, and 5.0 % by weight of area was blended. 
Blue ink 

Ethylene oxide 13 moles adduct of diglycerin 

• Propylene oxide 1 0 moles adduct of triglycerin 
so • Urea 

[0037] Nine kinds of the inks obtained in the examples and the comparative examples described above were used 
to carry out the following tests, and the results desalbed in TaUe 1 and Table 2 were obtained. 
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Evaluation standards: 

(1) Ink viscosity: 

[0038] The viscosity was measured by means of an EMD type viscometer at a shearing rate of 3.84 s'^withln a 
week after preparing the ink. 

(2) Feathering resistance: 

[0039] The inks obtained In the respective formations were charged respectively into ball point pens having a bail 
diameter of 0.7 mm, and "spiral writing" was carry out on writing paper to evaluate a feathering state of the drawn lines 
with eyes according to the following criteria: 

O - no feathering obsen^ed and distinct writings 

a; feathering observed and indistinct writings 

X: marked feathering otjserved and very indistinct writings 

(3) Non-drying property: 

[0040] The inks obtained in the respective formations were charged respectively into ball point pens having a ball 
diameter of 0.7 mm. and the ball point pens were left standing sideways with the caps off in a constant temperature 
chamber at as^'C and a humidity of 65 %. "Spiral writing" was can-y out on writing paper after 2 weeks and one month 
respectively to evaluate a grade of the drawn lines according to the following criteria: 

O ■ the drawn lines have no starving and can be written well 

O - the drawn lines have.sIigW*staiwing and.can be wr^ 

A: the drawn lines have marked starving, and scratching is caused in writing 

X: hardly capable of writing 

(4) Writing feeling: 

[0041] The inks obtained in the respective fbnnatlons were charged respectively into ball point pens having a ball 
diameter of 0.7 mm. and "spiral writing" was cany out on writing paper to evaluate tiie writing feeling according to the 
following criteria: 

O • smooth and stable writing feeling 
A: stiff and hard writing feeling 

X: stiff and hard writing feeling, and skip and directional error are observed 

(5) Ink discharge stability: 

[0042] The inks obtained in the respective formations were charged respectively into ball point pens having a ball 
diameter of 0.7 mm, and "spiral writing" was carry out on writing paper up to exhaustion of tiie ink by menas of a write 
test machine to evaluate the ink discharge stability according to tiie following criteria: 

O : possible of writing at a stable discharge rate up to exhaustion of the ink 

A: discharge rate is decreased or increased in the middle of writing and stable writing is tnpossible 

X: Incapable of writing in the middle of writing 

(6) Inkfbllow-up property: 

[0043] The Inks obtained In ttie respective formations were charged respectively into ball point pens having a ball 
diameter of 0.7 mm, and "spiral writing" was carry out on writing paper at a twice rate as quick as usual to evaluate a 
grade of the drawn lines according to the following aiteria: 

O • the drawn lines have no starving and can be written well 
A: the drawn lines have slight starving 
X: hardly capable of writing 
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Example 
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Titsnium oxide 
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3.0 








1.0 
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2.5 






A C 
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4.0 










oOrunOI 






2.0 






Reducing dextrin 




3.0 


2.0 




A A 

4.0 


Manosyicycioaexinn 








5.0 




rropyiene oxioe ** moie acxjuci ot aigiycerm 


15.0 


15.0 






C A 
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*7 A 
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C A 

5.0 




Potash soap 


0.3 
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A 4 
O.O 


A O 
0.0 


vjuycenn 












urea 












viscosny-conuOiiing ageni (acryi oase sj^neiic poiynierj 


0.3 


0.3 


0.3 


0.3 




Viscosity-controiling agsnt (xanthan gum) 










A O 

0.3 


Aminomethylpropanol 


0.3 


0.3 


0.3 


0.3 


0.3 


Bioden 


0.2 


0.2 


0.2 


A O 

0.2 




Benzotriazoie 


0.2 


0.2 


0.2 


A O 

0.2 


ft O 


Ion-exchanged water 


Balance 


Balance 


Balance 


oaiance 


Balance 


Total 


100.0 


lOO.O 


100.0 


1AA A 

1UU.U 


inn o 


Ink viscosity 3.84 s*^ (mPa • s) 


700 


500 


700 


CAA 
DUO 


^oou 


Feathering resistance 


r\ 
\J 




r\ 
\J 






Non-drying property 25*C 


2weeks 


o 


o 


o 


o 


0 


65% 


one month 


o 


o 


o 


o- 


0' 


Writing feeling 


o 


0 


o 


O 


0 


Abrasion of ball housing after writing 


None 


None 


None 


None 


None 


Viscosity change alter one month at 50*^0 


None 


None 


None 


None 


None 


Ink discharge stability 


O 


O 


O 


O 


0 


Ink follow-up property 


O 


O 


O 


O 


0 
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Table 2 
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Comparative Example 
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Maltitol 
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Propylene oxide 4 mole adduct of diglycerin 
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Potash soap 


0.3 


0.3 


0.3 


0.3 
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15.0 




15.0 






Urea 








5.0 




Viscosity-controlling agent (acryl base synthetic polymer) 


0.3 


0.3 


0.3 


0.3 


30 


Viscosity-controlling agent (xanthan gum) 












Aminomethylpropanol 


0.3 


0.3 


0.3 


0.3 




Bioden 


0.2 


0.2 


0.2 


0.2 


35 


Benzotriazole 


0.2 


0.2 


0.2 


0.2 




Ion-exchanged water 


Balance 


Balance 


Balance 


Balance 




Total 


100.0 


100.0 


100.0 


100.0 




\vk viscosity 3.84 s"'' (mPa • s) 


650 


500 


600 


900 


40 


Feathering resistance 


A 


0 


A 


O 




Non-drying property as^'C 65% 


2 weeks 


X 


A 


o 


o* 






one month 


X 


A 


A 


X 


45 


Writing feeling 


A 


A 


A 


A 




Abrasion of ball housing after writing 


Present 


None 


Present 


None 




Viscosity change after one m 


)nthat50"C 


Up 


None 


Up 


None 




Ink discharge stability 


A 


0 


A 


A 


SO 


Ink follow-up property 


o 


0 


0 


o 



Industrial Applicability 

55 [0044] The water based Ink of the present invention used for a ball point pen provides good writing feeling as well 
as high discharge stability of the ink, and is excellent in a drying prevention effect at a pen tip. 
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Claims 

1 . A water based ink for a ball point pen comprising 0.5 to 20 % by weight based on the total composition, of at least 
' one selected from the group consisting of a reducing sugar comprising maltitol as a prindpai component, a reduc- 
ing sugar comprising sorbitol as a principal component, reducing dextrin, reducing maltodextrin, a -cydodextrin, p 
-cyclodextrin and maltosylcyclodexlrin and 0.5 to 40 % by weight based on the total composition, of at least one 
selected from the group consisting of an alkylene oxide adduct of polyglycerin. an alkylene oxide adduct of glycerin 
and an alkylene oxide adduct of trimethylolpropane. and further comprising a colorant, a viscosity-controlling agent 
and water. 

2. The water based ink for a ball point pen as described in claim 1 . comprising at least one selected from the group 
consisting of synthetic polymers, natural gums, cellulose and polysaccharides as the viscosity-controlling agent, 
wherein the viscosity at a shearing rate of 3.84 s'^ falls in a range of 200 to 4.000 mPa * s. 
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INTERNATIONAL SEARCH REPORT 



Intenuiioiul appliaUan No. 
PCT/JP98/05240 
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n I^urt^ <locuments afe listed in the Qomimiatian of BoK C Q See patent family annex. 



iIGliat^iser 

'A' fkyimnu! atfiBi^the<mqBl<ateefiheaitwfcichiinot doraadnoliseB^liolv^maa^piimliaBbstctedlo 
«ra«deRdtobceii)tmcDbfrel0viBK thapfineipleorltaory vaMyiagibBivndon 

*E* mdtcrdocBaKBtbapafaltMoeorsficf iheiiiimtioaalli&acdMc "X" iSocBaiaitafiianicekri«tevaaoB;the<i8india«CBlion 

'L' rtnmuHiil wttdboay itaow doote oapcionTy daiiafs) or which is ooandendrnwdorcaimotbcaoaadctidio 
€iieAMe«Mi*iaepafetkation*teof«ioibe«eiBiioeorod»er wbco ifce docBmcai b okco aloa* 

IpeciilRaiDafasvedfied) *Y* A^^jyi m ^^^t^^mf ^ fVmrrf hfrntifm 

'O' dnfeaif a l id«iagieiaattl diMluaiuK. ttaB.ca K b iliM uorq^ c e erid u t d ioiawihitttninweaiiveauy wheats 

T i Wnmf a i pi*l i ihn i t l ai w la ihc irtcwaikiari fiUng dale but hter thsa baqBobvieasloa^mAilkdfnihean 
tepiioriijrtedaW dMaamtMri 




Dale of the adital oonpletifln of the iflteraaiiooal search 

16 February, 1999 (16. 02. 99) 



Dale of mailing of the imemationil seardi report 

23 February, 1999 (23. 02. 99) 



Name and mailing address of the ISA/ 

Japan se Patent Office 

Facsimile No. 



Aolhorized officer 



Telephone No. 



Fotm PCr/ISA/210 (second sheet) (July 1992) 
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